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diameter. Essentially, this numerical value is equal to the circumference of the ring 
prior to splitting, less the circumference of the ring in the compressed state, plus 
a small amount for thermal expansion and grinding. The following allowances can 
be used as a general guide for design: 

Thermal expansion 0.004 x cylinder diameter 
Grinding 0.008 x cylinder diameter 

The actual joint of the ring can be of the transverse lap type with a step or 
plane diagonal-cut type. The angle between the diagonal cut and the side of the 
ring can vary between 30 and 45°. The most commonly used joint angle is 30°. 

It should be noted that one of the most important manufacturing requirements 
is to make a piston ring truly cylindrical after radial compression to the size of 
the cylinder bore. For this purpose the split rings are turned and ground in a 
compressed configuration conforming to the cylinder diameter. 

To relate the amount of cutout to the required ring size before the cut, Eq. 
(27.25) can be utilized. If the total amount of the allowances related to the mean 
radius R can be taken as 0.024/?, then the mean diameter of the ring before the 
cutout can be calculated as 

d = 2.048R + 0.318F (27.26) 


Design Problem 27.5 

A piston ring made of gray cast iron is required to work in a cylinder at a contact pressure 
of 20 psi. Assuming the inner diameter of the cylinder to be 3 in., the width of the ring 
cross section 0.15 in., and the depth of the cross section 0.10 in., calculate the required 
gap and the mean diameter of the ring before it is split. The modulus of elasticity of the 
ring material is 18.3 X 10 6 psi. 

Solution 

The compressive load per inch of the ring circumference is 
q = 20 X 0.15 = 3 Ib/in. 


The mean radius of the ring after assembly is 


n 3-0.10 1/IC . 

R = --- = 1.45 in. 


Hence, the theoretical gap using Eq. (27.20) is 


Y = 


367 rR 4 q 


36tt x 1.45 4 x 3 


= 0.546 in. (13.88 mm) 


Ebh 3 18.3 x 10 6 x 0.15 x 0.10 3 
The mean diameter of the ring before the cut follows from Eq. (27.26): 


d = 2.048#+ 0.318T 

= 2.048 x 1.45 + 0.318 X 0.546 = 3.143 in. (79.84 mm) ♦ 



